A transformation way of the Navier-Stokes differential equation was presented. The obtained result is the Cauchy momentum equation. The transformation was performed using a novel shorten mathematical notation presented at the beginning of the transformation.
Introduction
In order to write mathematical equations and formulas one needs a certain mathematical notation. The mathematical notation includes letters from Roman, Greek, Hebrew and German alphabets as well as Hindu-Arabic numerals. The origin of our present system of numerical notation is ancient, by it was in use among the Hindus over two thousand years ago. Addition was indicated by placing the numbers side by side and subtraction by placing a dot over the number to be subtracted. The division was similar to our notation of fractions (the divisor placed below the dividend) by without the use of bar.
The Swiss mathematician Leonard Euler contributed the use of the letter e to represent the base of natural logarithms, the letter π which is used among others to give the perimeter of a circle and the letter i to represent the square root of negative one. He introduces also the symbol ∑ for summations and the letter Γ for the gammafunction. Euler was the first one who used the notation f(x) to represent the function of the variable x. The English mathematician William Emerson [1] developed the proportionality sign: ∝.
The German mathematician Gottfried Wilhelm Leibniz used the letter d to indicate the differentiation. He introduced the notation, which represents derivatives as if they were a special type of fraction d d f x . This notation makes explicit the variable with respect to which the derivative of the function is taken. The Italian mathematician Joseph-Louis Lagrange introduces the prime symbol to indicate derivatives. The English physicist and mathematician Isaac Newton used a dot placed above the function e.g. x  , which is still in use for denoting derivatives of physical quantities with respect to time. The French philosopher and mathematician Nicolas de Condorcet introduced the sign ∂ for partial differentials. The Irish physicist and mathematician William Rowan Hamilton introduced the nabla symbol ∇ for vector differentials. The name nabla comes after the musical instrument, the harp, which is the symbol shape-similar to. The French mathematician Pierre-Simon Laplace developed and widely used Laplacian differentiation operator ∆. One of the most famous notations is the Einstein notation also known as the Einstein summation convention. According to this notation the summation symbol ∑ is omitted and replaced by indexing of coordinates [2] - [4] . One of the applications of this notation is the relativistic mechanics, in which one normally deals with covariant and contravariant vectors or tensors. For example the covariant metric tensor defined as:
can be shortened using the Einstein notation to:
where k is the summation index, X the position vector and
q are the components of the vector q.
Definition of the Shorten Mathematical Notation
In order to minimise the length of mathematic equations presented in the article the following shorten mathematical notation according to [5] has been used:  Scalar variables are indicated using the cursive writing  Vector variables are indicated using the straight writing  Derivatives are indicated using the down index of the state variable. The state variables are the following , , , x y z t  In the case of partial derivatives the cursive writing of a state variable is used  In the case of the total derivative in time the straight writing "t" is used  Components of a vector are indicates using the upper index A few examples of the shorten notation was showed in the Table 1 . Table 1 has an objective to demonstrate that both the length and the height of the presented expressions can be shortened if using the indexing for the differentiation instead of the the letter d and the bar.
Derivation
For the Navier-Stokes momentum differential equation of the compressible fluid and constant viscosity over the fluid in the convective form yields [6] :
For the left side of (1) can be written [7] :
Multiplying (2) by ρ and making use of the continuity equation [8] : 
The components of u are defined in Cartesian co-ordinate system as follows:
The first and the third term of the right side of (4) can be put together to:
Making use of the relation [9] :
where the symbol ⊗ is the outer product of the vectors u and v defining as [9] :
one can express the sum of the second and fourth term of (4) as follows:
For the sum of (5) and (8) yields:
The product u ρ is defined as: u m ρ = (10) For the last and the last but one term of the right side of (1) 
The vector w in (11) to (13) is the auxiliary quantity, which total derivative in time equals:
After some modifications the Equations (11) to (13) become:
( ) 
where:
The tensor (21) can also be written using outer product and unit matrix as follows:
The use of (9), (10) and (23) 
